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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat exchanger 
for air-conditioning easy to produce with uniform air 
circulation through each part of cores. 
SOLUTION* An external force is applied in the thickness 
direction of a core to plastically deform the core, each of flat 
tubes 3 is deformed into an inner face in parallel with the 
^ flat face of the flat tubes 3 with each of the flat tubes 3 kept 
flat. Thus, the whole cross section is bent C-shaped to form 
a bent core 6. The bent cores 6 are positioned in the outward 
^direction of the radius of a cross flow fan 2 and each part of 
the inner rim surfaces of the bent cores 6 is positioned at a 
same distance with the outer peripheral surface of the cross 
flow fan 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] many long and slender blades (1) Cross-flow fan (2) by whom it estranges mutually, and is 
arranged and the whole is formed on the same periphery around the axis tubed, respectively Many flat tubes 
with which each flat side countered and was arranged in parallel (3) And each flat tube (3) Corrugated fin 
joined between opposite flat sides (5) The core which it has, it estranges in parallel mutually and arranges — 
having each flat tube (3) both ends — liquid — header (4) of the pair which is densely open for free passage 
Provide, and the core applies external force in the thickness direction, and plastic deformation is carried out. 
Each flat tube (3) Where the flat side is maintained, it deforms into a field parallel to it. Curve formation of 
the whole core is carried out at the shape of a cross-section C character, and it is a bending core (6). It comes 
to be constituted. The bending core (6) Said cross-flow fan (2) It is located in the method of the outside of 
radial, and is the bending core (6). Each part and the cross-flow fan (2) of inner skin Heat exchanger for 
air-conditioning in which a peripheral face has the cross-flow fan stationed at the abbreviation equal 
distance. 

[Claim 2] It sets to claim 1 and he is said cross-flow fan (2). It is a bending core (6) so that opening of the 
shape of said cross-section C character may be located caudad, while an axis is arranged horizontally. It is 
inserted in a cross-flow fan (2), and is the bending core (6). The deflection direction both ends are countered 
and it is the drain pan (7) of a pair. Heat exchanger for air-conditioning which has the stationed cross-flow 
fan. 

[Claim 3] Each flat tube which it countered [ tube ] and made each flat side arrange in parallel (3) It is a 
corrugated fin (5) in between. The process in which arrange, join between both contact sections to one, and 
the whole makes a plate-like core form. Subsequently, by applying and deforming external force plastically 
in the thickness direction to the core Each flat tube (3) Deform in a field parallel to the flat side, and curve 
formation of the whole core is carried out at the shape of a cross-section C character. Bending core (6) Each 
flat tube of the process made to form, and a plate-like core or a bending core (3) While inserting both ends in 
the tube insertion hole of the header of a pair the insertion section — liquid — the process joined densely — 
providing ~ many long and slender blades (1), respectively Cross-flow fan by whom it estranges mutually, 
and is arranged and the whole is formed on the same periphery around the axis tubed (2) It has. Said bending 
core (6) Said cross-flow fan (2) You make it located in the method of the outside of radial, and it is the 
bending core (6). Each part and the cross-flow fan (2) of inner skin The manufacture approach of the heat 
exchanger for air-conditioning of having the cross-flow fan who arranged the peripheral face at the 
abbreviation equal distance. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to what is used as an interior unit of the heat exchanger for 

air-conditioning. 

[0002] 

[Description of the Prior Art] The heat exchanger for air-conditioning used as an interior unit was formed as 
conventionally shown in drawing 7 and drawing 8 . This arranges a stacked fin mold heat exchanger on the 
cross-flow fan's 2 periphery. That is, have areole, many long and slender plate fins are made to arrange in 
parallel, a tube is inserted in each tube insertion hole, between the opening edge is connected by U bend tube, 
the refrigerant passage of the letter of meandering is constituted, and the whole makes two or more plate-like 
stacked fin mold heat exchangers. 

[0003] And each stacked fin mold heat exchanger is arranged so that a cross-flow fan's surroimdings may be 
surrounded, and mutual refiigerant passage is connected in order, and while circulating the refrigerant of a 
vapor-liquid two phase condition in the tube of each stacked fin mold heat exchanger, a cross-flow fan is 
rotated — making — the airstream 13 for [ cooled from the external surface side of each stacked fin mold heat 
exchanger ] — flowing — the monotonous core 10 of each stacked fin mold heat exchanger ~ the ~ it cooled 
airstream 13 and it was made to flow out of lower part side opening of casing 8 
[0004] 

[Problem(s) to be Solved by the Invention] While the circulation direction and flow rate of airstream 13 by 
which the heat exchanger for air-conditioning of the conventional type which has arranged two or more 
monotonous cores 1 0 which consist of a stacked fin mold heat exchanger on the cross-flow fan's 2 periphery 
flows into each monotonous core 10 differ firom each other, the inflow of air differs in each part also to one 
monotonous core 1 0. Therefore, there is a fault which cannot fiilly pull out the heat exchange engine 
performance of each monotonous core 10. With it, work and an assembly were troublesome, and there was a 
fault more than which components mark increase. Then, this invention aims at solving the starting technical 
problem. 
[0005] 

[Means for Solving the Problem] many blades (1) with long and slender this invention according to claim 1 
Cross-flow fan (2) by whom it estranges mutually, and is arranged and the whole is formed on the same 
periphery around the axis tubed, respectively Many flat tubes with which each flat side countered and was 
arranged in parallel (3) And each flat tube (3) Corrugated fin joined between opposite flat sides (5) The core 
which it has, it estranges in parallel mutually and arranges — having — each flat tube (3) both ends — liquid 
— header (4) of the pair which is densely open for fi^ee passage Provide, and the core applies external force 
in the thickness direction, and plastic deformation is carried out. Each flat tube (3) Where the flat side is 
maintained, it deforms into a field parallel to it. Curve formation of the whole core is carried out at the shape 
of a cross-section C character, and it is a bending core (6). It comes to be constituted. The bending core (6) 
Said cross-flow fan (2) It is located in the method of the outside of radial, and is the bending core (6). Each 
part and the cross-flow fan (2) of inner skin A peripheral face is the heat exchanger for air-conditioning 
which has the cross-flow fan stationed at the abbreviation equal distance. 

[0006] It sets to claim 1 and this invention according to claim 2 is said cross-flow fan (2). It is a bending 
core (6) so that opening of the shape of said cross-section C character may be located caudad, while an axis 
is arranged horizontally. It is inserted in a cross-flow fan (2), and is the bending core (6). The deflection 
direction both ends are countered and it is the drain pan (7) of a pair. It is the heat exchanger for 
air-conditioning which has the stationed cross-flow fan. 

[0007] This invention according to claim 3 is each flat tube (3) which it countered [ tube ] and made each 
flat side arrange in parallel. It is a corrugated fin (5) in between. The process in which arrange, join between 
both contact sections to one, and the whole makes a plate-like core form. Subsequently, by applying and 
deforming external force plastically in the thickness direction to the core Each flat tube (3) Deform in a field 
parallel to the flat side, and curve formation of the whole core is carried out at the shape of a cross-section C 
character. Bending core (6) Each flat tube of the process made to form, and a plate-like core or a bending 
core (3) While inserting both ends in the tube insertion hole of the header of a pair the insertion section — 
liquid — the process joined densely — providing ~ many long and slender blades (1), respectively Cross-flow 



fan by whom it estranges mutually, and is arranged and the whole is formed on the same periphery around 
the axis tubed (2) It has. Said bending core (6) Said cross-flow fan (2) You make it located in the method of 
the outside of radial, and it is the bending core (6). Each part and the cross-flow fan (2) of inner skin It is the 
manufacture approach of the heat exchanger for air-conditioning of having the cross-flow fan who arranged 
the peripheral face at the abbreviation equal distance. 
[0008] 

[Embodiment of the Invention] Next, based on a drawing, it explains per gestalt of operation of this 
invention. Drawing 1 is the important section strabism schematic drawing of the heat exchanger for 
air-conditioning which has the cross-flow fan of this invention, and drawing 2 is the side-face schematic 
drawing. This example is a heat exchanger for air-conditioning used as an interior unit, and the bending core 
6 is inserted in the way outside the cross-flow fan 2. That side face is formed in the shape of radii, and this 
bending core 6 is arranged so that the axis of that bending core 6 and the cross-flow fan's 2 axis may carry 
out abbreviation coincidence. The bending core 6 has the corrugated fin 5 with which each flat side is 
pinched between the flat tube 3 of a large number countered and arranged in parallel, and them, and the edge 
of each flat tube 3 is inserted in the tube insertion hole of the pipe-like header 4. 

[0009] And a plate-like core is constituted, in the thickness direction, external force is applied and the core is 
deformed plastically, soldering immobilization of between each part articles is carried out in one, it is in the 
condition at which each flat tube 3 maintained the flat side, and deforms into a flat surface parallel to it, and 
curve formation is carried out so that the cross section of the whole core may become C character-like. And 
as for this bending core 6, that inside-and-outside peripheral surface is formed in the approximate circle arc. 
And the cross-flow fan 2 levels the axis, and is stationed in the core of casing 8, and the bending core 6 is 
arranged approximately concentric at the axis. This bending core 6 is circular, and that axial cross section is 
formed in the shape of a C character, and the header 4 is arranged to those both ends. And it is attached in 
casing 8 so that the opening side of the shape of the C character may be located downward. A drain pan 7 is 
arranged under each header 4. 

[0010] Each of many long and slender blades 1 estranges the cross-flow fan 2 of each other on the same 
periphery around an axis, he is stationed, and is the well-known thing by which the whole was formed in 
tubed. While the cross-flow fan's 2 end section is connected with a motor and a rotation drive is carried out, 
the refrigerant of a vapor-liquid two phase condition flows from one header 4, and it is led to an exterior unit 
through the compressor which circulates, reaches the header 4 of another side and does not illustrate each 
flat tube 3 from the header 4. 

[001 1] And airstream 13 flows into the external surface and the corrugated fin 5 of each flat tube 3 equally 
[ abbreviation ] toward the radiation direction core side, heat exchange is carried out to the refirigerant in 
each tube, and cooling air is indoors emitted from the diffiiser 9 of casing 8. At this time, subsequently, the 
water of condensation 12 arises on the external surface of the corrugated fin 5 and the flat tube 3, it is carried 
to airstream 13 and it is brought together in the lee-side edge of the flat tube 3, and it flows dovra caudad 
along the edge of the flat tube 3, and like drawing 4 , it is caught by the drain pan 7 and discharged outside. 
[0012] In addition, in the production process of the bending core 6, the flat tube 3 is arranged so that the flat 
side of both sides may counter mutually, respectively, the corrugated fin 5 is pinched among them, and top 
5a and trough 5b ( drawing 5 ) of a wave of the corrugated fin 5 contact the flat tube 3. And the whole is 
inserted into a hot fiimace in the condition which shows in drawing 5 , the wax material covered by the 
outside surface of the flat tube 3 is fiised, and soldering immobilization of between each contact section of 
the corrugated fin 5 and the flat tube 3 is carried out. 

[0013] At this time, top 5a and trough 5b of a wave of a corrugated fin are arranged in parallel respectively 
mutually. Subsequently, if external force is applied to it and curve formation is carried out, it curves in 
parallel with the flat surface of the flat tube 3, and top 5a and trough 5b of a wave which are soldered at it 
will deform with the flat tube 3, and will be formed in a flabellate form. Therefore, airstream 13 is smoothly 
led to the cross-flow fan's 2 core side, respectively, when flowing along with top 5a and trough 5b of the 
wave. 

[0014] Moreover, although it can carry out after the bending process of a core inserting each edge of the flat 
tube 3 in the tube insertion hole of a header 4 and carrying out soldering immobilization of the insertion 
section Before replacing with it and attaching a header 4, only the flat tube 3 and the corrugated fin 5 may be 
cursed, they may be incurvated in the condition, the edge of the flat tube 3 may be behind inserted in the 
tube hole of a header 4, and the process which solders the insertion section may be used. 
[0015] 



^ [Function and Effect of the Invention] According to this invention according to claim 1 , since each part of 
inner skin of the bending core 6 and the cross-flow fan's 2 peripheral face are arranged at the abbreviation 
equal distance, the heat exchange in each part of a heat exchanger can be held to abbreviation homogeneity, 
and the heat exchange engine performance can be raised. Moreover, it is compact as a whole and the heat 
exchanger of a small tooth space can be offered. With it, since bending core 6 the very thing comes to 
deform a plate-like core plastically, it is [ that it is easy to manufacture ] easy to attach. 
[0016] The cross-flow fan's 2 axis is arranged horizontally, according to this invention according to claim 2 
It is inserted in the cross-flow fan 2 so that opening of the shape of a cross-section C character of the 
bending core 6 may be located caudad. Since the deflection direction both ends of the bending core 6 are 
countered and a drain pan 7 is arranged, finally the water of condensation produced in the corrugated fin 5 
and the flat tube 3 is collected along the inner circumference edge of the flat tube 3, flows down caudad 
along the edge, and is caught by the drain pan 7. Therefore, the water of condensation is brought together in 
a drain pan 7 in endmost part distance, is eliminated quickly, and has the effectiveness which secures 
circulation of air to the maximum by that cause, and can improve the heat exchange engine performance. 
[0017] According to this invention according to claim 3, the flat tube 3 and the corrugated fin 5 are joined in 
one, the whole is used as a plate-like core, and since it is incurvated and the bending core 6 is manufactured, 
components mark can offer cheaply the core which is easy to manufacture few. 



[Translation done.] 
* NOTICES * 

JPG and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Important section strabism schematic drawing of the heat exchanger for air-conditioning which 
has the cross-flow fan of this invention. 

[Drawing 2] Side-face schematic drawing of the heat exchanger for the said air-conditioning. 
[Drawing 31 The cross-sectional view of the flat tube 3 used for the heat exchanger for the said 
air-conditioning. 

[Drawing 4] The explanatory view showing the airstream 13 in the heat exchanger for the said 
air-conditioning, and the flow condition of the water of condensation 12. 

[Drawing 5] The important section explanatory view of the 1st process showing the manufacture approach 
of the bending core 6 in the heat exchanger for the said air-conditioning. 

[Drawing 61 The important section explanatory view of the 2nd process showing the manufacture approach 
of the bending core 6 in the heat exchanger for the said air-conditioning. 

[Drawing 71 Important section strabism schematic drawing of the heat exchanger for conventional-type 
air-conditioning. 

[Drawing 81 Side-face schematic drawing of the heat exchanger for the said air-conditioning. 
[Description of Notations] 

1 Blade 

2 Cross-Flow Fan 

3 Flat Tube 

4 Header 

5 Corrugated Fin ♦ 

5 a Crowning 
5b Trough 

6 Bending Core 



7 Drain Pan 

8 Casing 

8a Wall surface 

9 Diffiiser 

10 Monotonous Core 

1 1 Suction Opening 

12 Water of Condensation 

1 3 Airstream 
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